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In aerated concrete, the structure is affected by the method of pore-formation (gas or 30 foaming) and is characterised into a micro-porous matrix and macropores [1] . Foamed 31 concrete is a particular example of aerated concrete in which addition pores have been 32 introduced by the introduction of either preformed foam or by chemical action after mixing. 33 In the study reported here, preformed foam was applied. 34 Ramamurthy et al. [2] and Nambiar and Ramamurthy [3] , mentioned that air-void distribution 35 is one of the most significant micro-properties influencing strength of foamed concrete and 36 Ramamurthy et al. [2] found that foamed concrete with narrower air-void size distribution 37 shows higher strength. 38 The pore structure of foamed concrete is classified as gel pores, capillary pores and air-voids 39 (air entrained and entrapped pores) [2, 4] . In addition, the air-voids in the foamed concrete indicating that it was the larger pores that influenced the strength more than the smaller pores.
57
Thus, it is well known that with the same matrix and void volume (porosity), the strength of 58 material containing more large-size voids is lower. This paper aims to investigate, from pore 59 structural and cement paste microstructural points of view, the strength of foamed concretes 60 having the same air void contents, for a given density, but different matrices produced by 61 using different additives (individually and in combination water and compressed air in predetermined proportions (45 g water to 0.8 ml foaming 78 agent) in a foam generator, Then, to improve the cement paste microstructure and the air-void structure, the following 80 additives were used individually or together depending on the desired mixes (see Table 1 
135
To create the final binary image required for analysis, the threshold value, below which all 136 pixels were considered voids and above which they were considered as solid, was selected 137 from a histogram of grey levels. Although the grey-scale histograms did not have a sharp 138 boundary between the two phases (voids and matrix), there was always a minimum in the 139 boundary region and this was set as the threshold for analysis of the images in this study.
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Since there is a sharp contrast between the white air voids and the surrounding black matrix, 141 for this study, it was found that the simple digital operation of hole filling was sufficient, 
Microstructure investigation
145
For microstructure investigation, the specimens were studied through secondary electron SE 146 and backscattered electron BSE images which were captured using a Scanning Electron improvements in the void structure of foamed concrete both will contribute to strength gain.
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In addition, the effect of each variable, i.e. mortar strength (changes to cement paste 252 microstructure) and void size parameters (D50 and D90), were examined from a statistical 253 point of view using the Chi Squared Test which is the sum of the squared difference between 254 observed and expected data divided by the expected data. With a degree of freedom equal to 255 8 (the number of all categories minus 1) and a probability value α=0.1 (which means that 256 there is a 10% probability that any deviation from expected results is due to change), the 257 value of χ 2 equals 13.362. It was found that the greatest effect was for D90 (with a power 
